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PREFACE

This report is prepared under guidance contained in
Recommended Guidelines for Safety Inspection of Dams, for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D.C. 20314, The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general
condition of the dam is based upon available data and visual
inspections. Detailed investigations, and analyses involving
topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a
Phase I Investigation; however, the investigation is intended
to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field
conditions at the time of inspection along with data available
to the inspection team. In cases where the reservoir was
lowered or drained prior to inspection, such action, while
improving the stability and safety of the dam, removes the
normal load on the structure and may obscure certain conditions
which might otherwise be detectable if inspected under the
normal operating environment of the structure,

It is important to note that the condition of a dam
depends on numerous and constantly changing internal and
external conditions, and is evolutionary in nature. It would
be incorrect to assume that the present condition of the dam
will continue to represent the condition of the dam at some
point in the future. Only through continued care and
inspection can there be any chance that unsafe conditions be
detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the spillway design flood is based on the
estimated "Probable Maximum Flood" for the region (greatest
reasonably possible storm runoff), or fractions thereof. The
spillway design flood provides a measure of relative spillway
capacity and serves as an aid in determining the need for more
detailed hydrologic and hydraulic studies, considering the size
of the dam, its general condition and the downstream damage
potential.
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PHASE I INSPECTION REPORT

NATIONAL DAM INSPECTION PROGRAM

BRIEF ASSESSMENT OF GENERAL CONDITION

AND
RECOMMENDED ACTION

Name of Dam: Freethy Dam
NDI ID No. PA-00171
DER ID No. 64-160

Size: Small (26 feet high; 89 acre-feet)
Hazard

Classification: High

Owner: Mr. Russell Compton

185 Tryon Street
Honesda.e, PA 18431

State Located: Pennsylvanla
County Located: Wayne

Stream: Carley Brook
Date of Inspection: 3 December 1980

Y

Based on the criterla established for these studles,
Freethy Dam is judged to be unsafe, nonemergency, because the
splllway capaclity 1s seriously inadequate. The recommended
Spillway Design Flood (SDF) for the size and hazard
classification of the dam varies between 1/2 of the Probable
Maximum Flood (PMF) and the PMF. Based on the size of the dam
and reservoir, the 1/2 PMF 1s selected as the SDF. The
existing splllway will pass only about 2 percent of the PMF
before overtopplng of the dam occurs. It is Judged that the
dam could not withstand the depth and duration of overtopping
during storms of only 20 percent of the PMF. Fallure of the
dam would cause an increased hazard for loss of 1life down-
stream. Overall, the dam 1s Jjudged to be 1n good condition,

No stabllity problems were observed at the dam durilng
normal operating conditions. However, the stabllity of the
structure is questionable during storms of large magnitude.
Maintenance of the dam 1s generally adequate.

114
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The following studies and remedlal measures, listed in

approximate order of priorlity, are recommended to be undertaken
by the Owner without delay:

(1) Perform additional studles to more accurately
ascertain the splllway capacity required for Freethy Dam, as
well as the nature and extent of measures required to provide
adequate splllway capacity. Take appropriate action as
requlired.

(2) As part of the studies under (1), a structural
stabllity analysis of the dam should be made. Take
appropriate action as requlred.

(3) Perfcrm a detalled inspection of the 30-inch diameter
outlet pilpe. Take appropriate action as required.

(4) Visually monitor the seepage at the right abutment of
the dam. If the condition worsens, take appropriate action as
required.

(5) Replace the stones missing from the downstream face
of the dam.

All investigatlons, studles, deslgns, and inspection of
construction should be performed by a professional englneer
experlenced in the design and construction of dams.

In addition, the Owner should institute the following
operational and maintenance procedures:

(i) Develop a detailed emergency operation and warning
system for Freethy Dam. When warnings of a major storm are
given by tiie National Weather Service, the Owner should
activate the emergency operation and warning system.

(2) During periods of unusually heavy rains, provide
round-the-clock survelllance of the dam.

(3) 1Initiate an inspection program such that the dam 1is
inspected on a regular basis. As presently requlred by the
Commonwealth, the inspection program should include a formal
annual inspection by a professional engineer experienced in the
design and construction of dams. Utillize the 1nspection
results to determine if remedial measurec are nece:=sary.

(4) Continue the existing maintenance program and develop
a formal maintenance manual so that all features of the dam are
properly maintalned.

iv
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FREETHY DAM
NDI ID No. PA-00171; DER ID No. 64-160
PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
SECTION 1

PROJECT INFORMATION

1.1 General.

a. Authority. The Dam Inspection Act, Publlc Law
92-367, authorized the Secretary of the Army, through the Corps
of Engineers, to 1Initiate a program of inspection of dams
throughout the United States.

b. Purpose. The purpose of the inspection is to
determine if the dam constitutes a hazard to human life or
property.

1.2 Description of Project.

a. Dam and Appurtenances. Freethy Dam is a 26-foot high
dry stone masonry gravity dam with a concrete cap. The dam is
100 feet long {including the 46.4-foot long spillway) and has
top widths of 11.7 feet at the left end of the dam and 16.5
feet at the right end of the dam. Both the upstream and
downstream faces are nearly vertical. The dam is founded on
red and gray shale.

The splllway conslsts of a triangular-shaped concrete
weir which discharges 1n a straight drop to the streambed below
the dam. The welr overhangs the face of the dam 2 feet and has
a crest elevation which 1s 1.7 feet below the minimum top of
dam. A typical cross-section of the splillway is shown on Plate
E-2.

The outlet works consists of a 30-1inch gated steel
outlet pipe located to the right of the spillway. The 1nvert
of the outlet end of the pipe 1s 20.5 feet below the top of
dam. The manually operated gate controls are located 1n a
small gate house on the top of the dam.

The various features of the dam are shown on the
photographs in Appendix C. A description of the geology 1s
included in Appendix F.
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b, Location. Freethy Dam is located on Carley Brook in
the Borough of Honesdale, Wayne County, Pennsylvania. The dam
1s shown on USGS Quadrangle, White Mills, Pennsylvania, at
latitude N 41° 33.8' and longitude W 75° 14.5'. A location map
is shown on Plate E-1.

C. Size Classification. Small (26 feet high, 89 acre-
feet).

d. Hazard Classification. Downstream conditions
indicate that a high hazard classification 1s warranted for
Freethy Dam (Paragraphs 3.le and 5.1c¢c).

e. Ownership. Mr. Russell Compton, 185 Tryon Street,
Honesdale, Pennsylvania 18431,

f. Purpose of Dam. Recreation.

g. Deslign and Construction History. The dam was
constructed prior to 1900 by the D and H Canal Company, the
original owners of the dam. Ownership was, at some later date,
transferred to the Carley Brook Sand and Gravel Works. No
information 1s available concerning the dam until 1958 when
the concrete cap, spillway, and concrete facing at the toe and
on the upstream face of the dam were constructed. The concrete
placed on the upstream side of the -dam reportedly covers the
entire face and has an average thickness of 4 inches. The dam
has remalned in essentlally the same condition since completion
of these modifications.

h. Normal Operational Procedure. The reservolir pool 1s
maintalned at the spillway crest level with excess 1inflows
discharging over the splllway. Although 1t 1s seldom used, the
outlet works can be used to draw down the reservolr.

1.3 Pertinent Data.

a. Drainage Area. (square miles) 12.3

b. Discharge at Damsite (cfs)

Maximum known flood Unknown
OQutlet works at maximum pool

elevation 128
Spillway capacity at maxlimum pool

elevation 319

c. Elevation. (feet above msl.)

Top of dam 1036.7
Maximum pool 1036.7
Normal pool (spillway crest) 1035.0
Upstream invert outlet works Unknown
Downstream invert outlet works 1016.2
Streambed at toe of dam 1011.0

-2~




g.

h.

1.

Reservolr Length. {(miles)

Normal pool
Maximum pool

Storage. (acre-feet)

Normal pool 72
Maximum pool 89

Reservoir Surface. (acres)

Normal pool 9

Maximum pool 11

Dam.

Type Stone masonry
gravity

Length (feet) 100, includ-
ing splllway

Height (feet) 26

Top Width (feet) 16.5

Side Slopes

Upstream and Downstream Nearly
Vertical

Zoning Unknown

Cutoff Unknown

Grout Curtain None

Diversion and Regulating Tunnel. None

Spillway.

Type Triangular-

shaped, con-
crete welr

Length of Weir (feet) 46,4
Crest Elevation (feet above msl.) 1035.0
Upstream Channel Reservolr
Downstream Channel Natural

stream
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Regulating Outlets.

30-1inch
diameter
steel outlet
pipe with
manually
operated gate
at upstream
end
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SECTION 2
ENGINEERING DATA

2.1 Design.

a. Data Avallable. No design data are avallable for the
dam or subsequent modifications.

b. Design Features. The projJect is described in
Paragraph 1.2a. The varlous features of the dam are shown on
the photographs in Appendix C and on Plate E-2.

C. Design Considerations. The design of the dam cannot
be assessed from the available data.

2.2 Construction.

a. Data Avallable. There are no construction data
available for Freethy Dam.

b. Construction Considerations. The construction of the
dam cannot be assessed from the available data.

2.3 Operation. There are no formal records of operation. An
inspection of the dam was performed by the Commonwealth in
1965. A summary of the inspection report is included in
Appendix A.

2.4 Evaluation.

a. Availlability. The correspondence file for the dam
was provided by the Bureau of Dams and Waterway Management,
Department of Environmental Resources, Commonwealth of
Pennsylvania (PennDER). The Owner was available for
information following the visual inspection.

b. Adequacy. The type and amount of available design
and other engineering informatlion are limited. The assessment
of the dam 1s based on the comblination of available data,
visual inspection, performance history, hydrologic and
hydraulic assumptions, and calculations developed for this
report.

c. Validity. There 1s no reason to question the
validity of the avalilable data.




SECTION 3
VISUAL INSPECTION

3.1 Findings.

a. General. The overall appearance of the dam and
appurtenant structures 1s good. Noteworthy deficiencies
observed are described 1in the following paragraphs. The
complete visual 1nspection checklist and sketch of the dam are
presented 1n Appendix B. A profile of the top of the dam and a
typlcal cross-sectlon of the splllway are included in
Appendix E. On the day of the inspection, the reservolr pool
was approximately 0.1 foot above the spilllway crest.

b. Dam. Overall, the dam 1s in good condition. There
are a few stones missing from the downstream face., Clear
seepage was observed at the right abutment contact
approximately 15 feet below the top of the dam. The flow was
estimated at 30 gallons per minute (gpm.). Red shale was
observed at the right abutment, Just above and below the
elevation of the top of the dam. Gray shale outcrops about
halfway down at the right abutment and about 6 feet below the
top of dam at the left abutment. The concrete cap 1is in good
condition. It varies from 3 inches to 6 inches thick on the
downstream edge. Most of the concrete facing on the upstream
face was submerged and could not be observed. The portion of
1t above the water level, however, was in good condition.

C. Appurtenant Structures. The spillway 1s 1in good
condition. The concrete shows no signs of excessive
deterioration. Most of the outlet works facilities were
unobservable as the Intake structure was submerged and the gate
house was locked. The exit end of the outlet plpe 1s rusted.
A small amount of flow was discharging from the pipe at the
time of the inspectlon. Because of the condition and size of
the pipe, a detalled inspection was not made of the inside of
the pipe. The gate house 1s in good condition. The Owner
indicated that the gate house 1s secured to the dam to prevent
washout during overtoppling of the dam.

d. Reservoir Area. The reservolr slopes are relatively
steep and partlally wooded. No evidence of any landslide
activity was observed. During the inspection, soundings were
taken along the upstream side of the dam. They indicate that
there may be several feet of sedimentation 1n the reservoir.

-6-
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e. Downstream Conditions. A stone masonry,
horseshoe-shaped road culvert, 24 feet high, 1s located
approximately 150 feet downstream from Freethy Dam. The stream
channel downstream from the culvert is deep and steeply
sloping. The streambed is composed of gray shale. Erosion
patterns in the shale indicate that the rock is of variable
hardness. Several apartment bulildings and at least 5 houses
are located along the stream channel between the dam and the
Lackawaxen River located approximately 1,500 feet downstream.
It 1s likely that several of these residences would be flooded
in the event of a dam failure, possibly resulting in the loss
of three or more lives. Accordingly, a high hazard
classification has been assigned to Freethy Dam.




SECTION 4

i OPERATIONAL PROCEDURES

4.1 Procedure. The reservolr is normally maintained at the
level of the spillway crest with excess inflows discharging
over the splllway and into the downstream channel.

4,2 Maintenance of Dam. There are no established procedures
for maintenance of the dam. Malntenance work has generally
been performed as requlired. The dam 1is checked on a regular
basls by the Owner; however, no formal reports are maintained.

4.3 Maintenance of Operating Facilities. There is no
established procedure for malntenance of the outlet works
facilities. The Owner stated that the outlet works 1is
operable. It 1s not, however, operated on a regular basis.

e e AU N v

4.4 wWarning Systems in Effect. There 1s no emergency
operation and warning system for the dam.

4,5 Evaluation of Operational Adequacy. The maintenance of
the dam 1s generally adequate. Inspections are necessary to
detect hazardous conditlons at the dam. An emergency operation
and warning system 1s necessary to reduce the risk of dam
failure should adverse conditions develop and to prevent loss
of 1ife should the dam faill.

.




SECTION 5

HYDROLOGY AND HYDRAULICS

5.1 Evaluation of Features.

a. Design Data. There are no hydrologic or hydraulic
design calculations available for Freethy Dam.

b. Experience Data. Major floods occurred in the area
in which Freethy Dam is located in July 1952 and August 1955.
It is reported that the dam suffered no damage during elther of
the floods. No accurate ralnfall, runoff, or reservolr level
records are avallable for elther of these storms. It 1is
likely, however, based on a comparison of stream flow records
from nearby watercourses (see Appendix D), that Freethy Dam
experlenced a significant amount of overtopping during both
storms. The Owner reported that the dam has been overtopped
several tlmes by approximately one foot of water.

C. Visucl Observations.

(1) General. The visual inspection of Freethy Dam,
which 1s described 1n Sectlion 3, resulted in a number of
observations relevant to hydrology and hydraulics.

(2) Dam. Gray shale outcrops at the left abutment
approximately 6 feet below the top of the dam. Above this
shale 1s a layer of weathered rock which would be subject to
erosion 1f excesslve overtopplng of the dam occurred. Such
erosion could lead to loss of the concrete cap on the top of
the dam and subsequent erosion of the stone masonry below 1it,
The remainder of the dam could withstand greater depths of
overtopping.

(3) Appurtenant Structures. No condition was
observed that would indicate that the spillway could not
operate satisfactorily during high reservolr stages. The
outlet works has no significant effect on the hydraulic
adequacy of the structure. Discharges through the outlet works
were not included in the hydrologic and hydraullc analyses.

(4) Reservoir Area. The reservolr slopes are
relatively steep and partially wooded. The watershed is
approximately 1/2 woodland and 1/2 farmland and has several
ponds and reservolrs located within 1ts boundaries.
Descriptions of the reservolrs whrich were included in the
hydrologic and hydraullic analyses are included in Appendix D.
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(5) Downstream Conditions. A stone masonry,
horseshoe-shaped road culveri, 24 feet high, 1s located
approximately 150 feet downstream from Freethy Dam. The
culvert 1s not lilkely to attenuate the discharge to the
downstream area, but could substantially increase tailwater
stages at the dam. The stream channel downstream from the
culvert 1s deep and steeply sloping. Several apartment
bulldings and at least 5 houses are located along the stream
between Freethy Dam and the Lackawaxen River located
approximately 1500 feet downstream. Failure of Freethy Dam
would result in flooding of these structures. A high heszard
classification 1s, therefore, warranted for Freethy Dam.

d. Overtopping Potentlal.

(1) Spillway Design Flood. According to the
criteria established by the Office of the Chief of Engineers
(OCE), the Spillway Design Flood (SDF) for the size (small) and
hazard potential (high) of Freethy Dam 1s between one-half of
the Probable Maximum Flood (PMF) and the PMF. Because the dam
and reservolr are on the low end of the small size category,
the 1/2 PMF was selected as the SDF for Freethy Dam. The
watershed and reservolr were modeled with the U.S. Army Corps
of Engineers' HEC-1DB computer program. A description of this
computer program 1s included in Appendix D. The assessment of
the hydrology and hydraullcs 1s based on existing condltions,
and the effects of future development are not considered.

(2) Summary of Results. Pertinent results are
tabulated at the end of Appendix D. The analysis reveals that
Freethy Dam can pass about 2 percent of the PMF before
overtopplng of the dam occurs.

(3) Spillway Adequacy. The criteria used to
evaluate the splllway adequacy are described in Appendix D.
Because of the depth and duration of overtopping of the dam
during a storm of only 20 percent of the PMF, i1t was assumed
that the dam would fail under such conditions. A breach
analysis was performed to ascertaln the impact of failure on
the downstream area. The conditions contributing to the
failure of the dam, as well as 1ts fallure mode, are also
included in Appendix D. It was found that failure of the dam
during 20 percent of the PMF could cause water levels at the
damage area to rise 3 to Y4 feet above levels that would exist
1f the dam were not to fall. This increased depth of flooding
in the downstream area could contribute to a substantial
increase in damages caused by discharges from the reservolr.
The spillway 1s, therefore, rated as seriously inadequate.

-10-




SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability.

a. Visual Observations.

(1) General. The visual inspection of Freethy Dam,
which 1is described in Sectlion 3, resulted in a number of
observations relevant to structural stability. These
observations are evaluated herein for the various features.

(2) Dam. The stones missing from the downstream
face of the dam do not constltute a serlous threat to the
stability of the dam for the normal pool condition. However,
for a flood condition which results in overtopping, the missing
stones could hasten fallure of the dam. The seepage at the toe
of the dam is not considered to be an immediate hazard, but it
should be monitored. 1If seepage increases 1t could become a
hazard.

The stabllity of the dam durilng storm events
equal to or less than the SDF 1s questionable. Very little
Information 1s available concerning the foundatlion of the dam,
the materials used in 1ts construction, and the dimensions of
the upstream side of the dam.

(3) Appurtenant Structures. During normal operating
conditions the spillway and outlet works pose no threat to the
stabllity of Freethy Dam.

b. Design and Construction Data. No stability
calculations are avallable for the dam.

c. Operating Records. There are no operating records
maintained for Freethy Dam and Reservolr. The normal operating
procedures followed by the Owner do not indicate cause for
concern relative to the structural integrity of the dam.

d. Post-construction Changes. The modifications listed
previously are not considered to adversely affect the
structural stabillty of the dam.

e. Seismlic Stability. Freethy Dam 1s located in Seismic

Zone 1 where earthquake loadings are not considered to be
significant for small dams with no readlly apparent stabllity
problems. Since no readily apparent stability problems were
observed, the selsmic stabllity of the dam 1is assumed to be
adequate.

=11~
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SECTION 7
ASSESSMENT, RECOMMENDATIONS, AND
PROPOSED REMEDIAL MEASURES

7.1 Dam Assessment.

a. Safety.

(1) Based on the criteria established for these
studles, Freethy Dam 1s judged to be unsafe, nonemergency,
because the splllway capacity 1s serlously inadequate. The
recommended Spillway Design Flood (SDF) for the size and hazard
classification of the dam varies between the 1/2 PMF and the
PMF. Based on the size of the dam and reservoir, the 1/2 PMF
1s selected as the SDF. The existing splllway willl pass about
2 percent of the PMF before overtoppling of the dam occurs. It
is Judged that the dam could not wlthstand the depth and
duration of overtopping during storms of only 20 percent of the
PMF. PFallure of the dam would cause an 1increased hazard for
loss of 1life downstream. Overall, the dam is Judged to be in
good condition.

(2) No stability problems were observed at the dam
during normal operating conditions. However, the stabllity of
the structure 1s questionable during storms of large
magnitude.

(3) Maintenance of the dam 1is generally adequate.

(4) A summary of the features of the dam and
observed deficlencles 1s listed below:

Feature Observed Deficiency

Dam Seepage at right
abutment; stones missing
from downstream face.

Spill.ay No deficienciles.
Outlet Works Rusted outlet pipe;
leakage.
-12-




b. Adequacy of Information. The information available

is such that a preliminary assessment of the condition of the
dam can be inferred from the comblnation of available
information, visual 1inspection, past performance, and
computations performed as part of this study. The information
1s not adequate, however, to evaluate the structural stability
of the dam during the 1/2 PMF or lesser storms.

C. Urgency. The recommendations in Paragraph 7.2 should
be implemented without delay.

4. Necessity for Further Investigations. In order to
accomplish the remedlal measures outlined in Paragraph 7.2,
further investigations by the Owner willl be required.

7.2 Recommendations and Remedial Measures.

a. The followlng studles and remedial measures, listed
in approximate order of priority, are recommended to be
undertaken by the Owner without delay:

(1) Perform additional studies to more accurately
ascertaln the splllway capaclty required for Freethy Dam as
well as the nature and extent of measures required to provide
adequate splllway capacity. Take approprlate action as
requlred.

(2) As part of the studies under (1), a structural
stabllity analysis of the dam should be made. Take appropriate
action as required.

(3) Perform a detailled inspection of the 30-inch
diameter outlet plpe. Take appropriate actlon as requilred.

(4) Visually monitor the seepage at the right
abutment of the dam. If the conditlon worsens, take
appropriate action as required.

(5) Replace the stones missing from the downstream
face of the dam.

‘ All investigations, studies, designs, and
inspection of constructlon should be performed by a
professional engineer experienced in the deslign and
construction of dams,

b. In addition, the Owner should institute the following
operational and maintenance procedures:

(1) Develop a detailled emergency operation and
warning system for Freethy Dam. When warnings of a majer storm
are given by the National Weather Service, the Owner should
activate the emergency operation and warning system.

-13-




(2) During periods of unusually heavy rains, provide
round-the-clock survelllance of the dam.

(3) Initiate an inspection program such that the dam
1s inspected on a regular basis. As presently required by the
Commonwealth, the 1lnspection program should include a formal
annual inspection by a professional engineer experienced in the
design and construction of dams. '"tillize the inspection
results to determine 1f remedial measures are necessary.

(4) Continue the existing maintenance program and

develop a formal malntenance manual so that all features of the
dam are properly malntalned.

-14-
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APPENDIX B

CHECKLIST - VISUAL INSPECTION
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w‘\ FREETHY  POND *_1
SPILLWAY }:
A SSLEE EL. 1035.0
1 1 1
T TOP OF DAM EL. 1036.7[
30 GPM |
30" STEEL ' | |
OUTLET PIPE
(RUSTED, MINOR LEAK)
CARLEY
BROOK
PLAN VIEW
SCALE: | IN.= 20 FT ¢
20 0 20 40
e — ]
GATE
CONCRETE HOUSE 82NCRETE
—:sﬁzFKEE——"— CAP \ ’
= — 3 SPILLWAY ——
/
STONE MASONRY
(SEVERAL STONES MISSING)
— T GRAY—\ T CONCRETE FACING—\ — GRAY —_
—— SHALE — Ov SHALE —
OUTLET PIPE - =
N
CROSS-SECTION A-A
_HORIZ.- | IN.= 20 FT.+
| SCALE: vERT.- 1 IN.= 10 FT %
PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
FREETHY DAM
RUSSELL COMPTON
RESULT OF
DATE OF INSPECTION: 3 DECEMBER 1980 VISUAL INSPECTION
POOL ELEVATION : 1035.1 FEET MARCH 1981 EXHIBIT B-I
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PHOTOGRAPHS
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A. Dam and Reservolr.

B, Dam - From Right Abutment.
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C. Spillway - Looking Toward Right
End of Dam.
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D Spillway Slab. |
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NATIONAL DAM INSPECTION PROGRAM
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APPENDIX D
HYDROLOGY AND HYDRAULICS

Spillway Capacity Rating:

In the recommended Guidelines for Safety Inspection
of Dams, the Department of the Army, Office of the Chief
of Engineers (OCE), established criteria for rating the
capacity of spillways. The recommended Spillway Design
Flood (SDF) for the size (small, intermediate, or large)
and hazard potential (low, significant, or high) class-
ification of a dam is selected in accordance with the
criteria. The SDF for those dams in the high hazard
category varies between one-half of the Probable Maximum
Flood (PMF) and the PMF. If the dam and spillway are
not capable of passing the SDF without overtopping
failure, the spillway capacity is rated as inadequate.
If the dam and spillway are capable of passing one-half
of the PMF without overtopping failure, or if the dam is
not in the high hazard category, the spillway capacity
is not rated as seriously inadequate. A spillway
capacity is rated as seriously inadequate if all of the
following conditions exist:

(a) There is a high hazard to loss of life from
large flows downstream of the dam.

(b) Dam failure resulting from overtopping would
significantly increase the hazard to loss of life down-
stream from the dam from that which would exist just
before overtopping failure.

(c) The dam and spillway are not capable of
passing one-half of the PMF without overtopping
failure.

Description of Model:

I1f the Owner has not developed a PMF for the dam,
the watershed is modeled with the HEC-1DB computer
program, which was developed by the U.S. Army Corps of
Engineers. The HEC-1DB computer program calculates a
PMF runoff hydrograph (and percentages thereof) and
routes the flows through both reservoirs and stream
sections., In addition, it has the capability to
simulate an overtopping dam failure. By modifying the
rainfall criteria, it is also possible to model the 100-
year flood with the program.
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APPENDIX D

LELAWARE

River Basin

Name of Stream: CAE

LEY BEopk

Name of Dam: Fles

THY DA

NDI ID No.: FPA- 20017/

DER ID No.: bd- (60

Latitude: AN 41°33.8 " Longlitude: 4/ 75° /4.5

Top of Dam Elevation: [036.7 FEET

Streambed Flevation:_ /.o Height of Dam: Z2é& ft
Reservoir Storage at Top of Dam Elevation: 29 acre-ft
Size Category: SMALL

Hazard Category: Aot (see Section 5)

Spillway Design Flood:

Y2 PMF 70 PMFE _(WsE Yz PMFE)

SEE SET/ON S)

UPSTREAM DAMS
Distance Storage
from at top of
Dam Height Dam Elevation

Name (miles) (f£t) (acre-ft) Remarks

S¢3s PA-420 35 33 zo/ DER Ip 64-/185
UPPEE
WILLOX 5.2 /87 623 DEE 1D b4 -62
BunnNELL’s /3 /7 339 DEER Ip 64-29
DOWNSTREAM DAMS - aowe
D=2
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CRplV W

PELAWARE River Basin
Name of Stream: caecsy Beoprx
Name of Dam: CEETHY LA

__.L__L___M.
DETERMINATION OF PMF RAINFALL & UNIT HYDROGRAPH
UNIT HYDROGRAPH DATA:

Drainage
Sub- Area Cp | Ct L L.a L' Tp Map |Plate
area | (square miles | miles | miles | hours| Area

miles) | (1) | (2)| (3) (4) (5 6) | () | (8)

A-/ 2.9 245 1,23 | /33 | 0.7 A/A £23 / A
A-2 0.6 045 1,23 N/A N/A 0.5/ B2 / A
A-3 9.5 o245 (/23| 7329 | 3.5/ A /A 327 / A
A-4 /3 045 123 /L85 | p74 A /A 128 / A
Total] /2.3 (See Sketch on Sheet D-=4)

(1) & (2): Snyder Unit Hydrograph coefficients supplied by
Baltimore District, Corps of Engineers on maps and
plates referenced in (7) & (8)
The following are measured from the outlet of the subarea:
(3): Length of main watercourse extended to divide
(4): Length of main watercourse to the centroid
The following is measured from the upstream end of the
reservoir at normal pool:
(5): Length of main watgrcourse extended to divide
(6): Tp=C¢ x (L x Lgg) -3, except where the centroid of
the subarea 18 located in the reservoir. Then
Tp=C, x (L') 0.6
Initial ffow is assumed at 1.5 cfs/sq. mile
Computer Data: QRCSN = -0.05 (5% of peak flow)
RTIOR = 2.0
RAINFALL DATA:
PMF Rainfall Index=__ 2/, 2 in., 24 bhr., 200 sq. mile

Hydromet. 40 Hydromet. 33
(Susquehanna Basin) (Other Basins)
Zone: N/A
Geographic Adjustment
Factor: 1.0
Revised Index
Rainfall: 2/ 2
RAINFALL DISTRIBUTION (percent)
Time Percent
6 hours /09
12 hours (21

24 hours /3]

48 hours /4o
72 hours

96 hours
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Data for Dam at Outlet of Subarea A-/ (See sketch on Sheet D-4)

Name of Dam: =l PFPA - 420

THE FOLLOWNG DPATA WAS TAKEN FEon] THE
PHASE = EE/ORT For SCS PA-JZo, MAY 1980.

STORAGE DATA:

Storage
Area million
Elevation (acres) ~pals acre~-ft Remarks
2. =ELEVO 0 0 0

/Z8/ 4 _ =ELEV1 2.3 =Al 6.7 =SV Nolwiste Fao

1285.0 —2Z
L2ieo AV
12750 _ 93
3o 2o

(2o05.0 /4. S

* ELEVO = ELEV1 - (3S9/4y)
*% Planimetered contour at least 10 feet above top of dam

Reservoir Area at Normal Pool is </ percent of subarea
watershed.

BREACH DATA: BEEACH ANALYSIS ANOT BEQUILEP
See Appendix B for sections and existing profile of the dam.

Soil Type from Visual Inspection:

Maximum Permigsible Velocity (Plate 28, EM 1110-2-1601) fps

(from Q = CLH3/2 = v-A and depth = (2/3) x H) & A = Ledepth
HMAX = (4/9 v2/C2) = ft., C = Top of Dam El.=
HMAX + Top of Dam El. = = FAILEL

(Above is elevation at which failure would start)

Dam Breach Data:

BRWID = ft (width of bottom of breach)
= (side slopes of breach)
ELBM = (bottom of breach elevation, minimum of
zero storage elevation)
WSEL = (normal pool elevation)
T FAIL= mins = hrs (time for breach to

develop)




Data for Dam at Outlet of Subarea A-/

Name of Dam: =5 Pa-420

e 8 o et i e A

TALEN FERON PHASE T

SPILLWAY DATA: A _ Existing Design
ey e 929 conditions Conditions
Top of Dam Elevation Bod. 2 w/A)
Spillway Crest Elevation 128/ 4
Spillway Head Available (ft) 72.9
Type Spillway DEOP iNeET
"C" Value - Spillway 0¢& (ofiFIcE)
Crest Length - Spillway (ft) AJA
Spillway Peak Discharge (cfs) /130
Auxiliary Spillway Crest Elev. 298.4
Auxiliary Spill. Head Avall, (ft) £,9
Type Auxiliary Spillway Vi NANEL
"C" Value - Auxiliary Spill. (ft) 2.7
Crest Length - Auxil. Spill. (ft) /25
Auxiliary Spillway
Peak Discharge (e¢fs) 5590

Combined Spillway Discharge (cfs) 5720

Spillway Rating Curve:
Elevation Q Spillway (cfs)

Q Auxiliary

Spillway (cfs) Combined (cfs)

128/-4 Vi z
1eB82.5 > £
_/2Bs0 /i j1
/292.0 /7 17
/29¢.8 22 z3
1298 4 lo& o [O5
/29965 /2/ 487 405
/3200.6 /123 /65 /285
/302.2 /26 2784 2877
[304.3 /3o S£90 S720
OUTLET WORKS RATING: Outlet 1 Outlet 2 Qutlet 3
/
Invert of Outlet ﬁw“) 6%“) 6VA)

Invert of Inlet
Type
Diameter (ft)
Length (ft) =
Area (sq. ft)
N

K Entrance

K Exit

[ |

K Friction=29.1y2L/R4/3

Sum of K
(1/K) 0.5 = ¢

Maximum Head (ft) = HM
Q = CAV 2g(HM)(efs)

Q Combined (cfs)




Data for Dam at Outlet of Subarea A-2 (See sketch on Sheet N-4)

Name of Dam: UPPEE wlitLCox PonD

STORAGE DATA:

Storage
Area million
Elevation (acres) _gals acre-ft Remarks
=ELEVO 0 0 0 S, TOE

426 =ELEV1 70 =Al /oo 327 =S woemb. poo
(440w w 87 —_—

* ELEVO = ELEV1 - (3S51/A1)
** Planimetered contour at least 10 feet above top of dam

Reservoir Area at Normal Pool is_ /& percent of subarea
watershed.

BREACH DATA: BEEACH ANALYSIS NOT REQUIEED

See Appendix B for sections and existing profile of the dam.

Soil Type from Visual Inspection:

Maximum Permigsible Velocity (Plate 28, EM 1110-2-1601) fps
(from Q = CLH /2 = y+A and depth = (2/3) x H) & A = L*depth

HMAX = (4/9 v2/c2) = ft., C = Top of Dam El.=

HMAX + Top of Dam El, = = FAILEL
(Above is elevation at which failure would start)

Dam Breach Data:

BRWID = ft (width of bottom of breach)
Z = (side slopes of breach)

ELBM = (bottom of breach elevation, minimum of
zero storage elevation)

WSEL = (normal pool elevation)

T FAIL= mins = hrs (time for breach to

develop)

p-7




Data for Dam at Outlet of Subarea A-7

Name of Dam: (PPef it coX POND

Crest Length - Auxil. Spill. (ft)

Auxiliary Spillway
Peak Dlscharge

Combined Spillway Discharge (cfs)

Spillway Rating Curve:

SPILLWAY DATA: Existing Design
Conditions Conditions

Top of Dam Elevation /430, | (W/A)

Spillway Crest Elevation /4 26,0

Spillway Head Available (ft) 4./

Type Spillway DELL  INLET

"C" Value - Spillway N/A

Crest Length - Spillway (ft) NJA

Spillway Peak Discharge (cfs) 2,

Auxiliary Spillway Crest Elev.

Auxiliary Spill. Head Avail. (ft)

Type Auxiliary Spillway B

"C" Value - Auxiliary Spill. (ft) A

(efs)

Q Auxiliary

Elevation Q Spillway (efs) Spillway (cfs) Combined (cfs)

1420 2 i
(4270 /0
1428.0 29
1429.2 53
/4300 88 »
/4310 (o6 AN X
14322.0 /22 < R
/4 33.0 /35
/434.0 /47
y
OUTLET WORKS RATING: Outlet 1 Outlet 2  Outlet 3
Invert of Outlet (AA) (N/A) (A/A)

Invert of Inlet
Type
Diameter (ft)
Length (ft) =
Area (sq. ft)
N

K Entrance

K Exit

K Friction=29.1y2L/R4/3
Sum of K

(1/K) 95 = ¢

Maximum Head (ft) = HM
Q = CAV 2g(HM)(cfs)

Q Combined (cfs)

neen




BY DATE susJecT LPPER ieloX POND SHEET NO OF

CHKD BY DATE JOB NO

! i o i ‘ ‘ B ! o i
| SPULWAY BAT /NG

O Calejak werr f/aw ﬁom Jp///w7 Crest (/426";‘).
L ckyation 1429.0 (too of condlit)

TG ciHS = 2905 8)HS T 154,

O Glwlate pressure f/ow above 4290 .

ch/zyf/f' 07/30){::)4/ /—/:’_ 570 4

ELev Hw  He™ Lw Gp X
. 1426.0 o O . o _
/14270 !l . Y/ /o
14280 Z 29 . ) 29
| #M290 _ = .83 ___ ... . .. . 83
~ 4200 z22s B8 8&
43/ _ . 325 /06 o6
i M50 425 . fer . fe2
/4330 &2 35 35
/434.0 6.26 7 /47 )47
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Data for Dam at Outlet of Subarea 4-3 (See sketch on Sheet D-4)

Name of Dam: BUNAELL'S  PonNp

STORAGE DATA:

ORI

Storage
Area million
Elevation (acres) _gals acre-ft Remarks
/o0eée  =ELEVO 0 0 0 o 7oz
1279 ___=ELEV1 37  =Al 52 /6o =Sl AN-CmaL £op.
[052. 2 S/ e 4221___ LR 2F_Lanl
—lloo*¥ Lo8 - — S

* ELEVO = ELEV1 - (3Sq/Ay)
** Planimetered contour at least 10 feet above top of dam

Reservoir Area at Normal Pool is_ ¢/ percent of subarea
watershed.

BREACH DATA: BEEACH ANALYS)s MNOT REQRU/IEED
See Appendix B for sections and existing profile of the dam.

Soil Type from Visual Inspection:

Maximum Permigsible Velocity (Plate 28, EM 1110-2-1601) fps
(from Q = CLH3/2 = v+A and depth = (2/3) x H) & A = L-depth
HMAX = (4/9 V2/C2) = ft., C = Top of Dam El.=
HMAX + Top of Dam El. = = FAILEL

(Above is elevation at which failure would start)

Dam Breach Data:

BRWID = ft (width of bottom of breach)
Z = (side slopes of breach)
ELBM = (bottom of breach elevation, minimum of
zero storage elevation)
WSEL = (normal pool elevation)
T FAllL= mins = hrs (time for breach to
develop)
D-1/




Data for Dam at Outlet of Subarea A-3

Name of Dam: BUAINELL’S FOAND

SPILLWAY DATA: Existing Design
Conditions Conditions

Top of Dam Elevation /083,72 M/A)

Spillway Crest Elevation /0790

Spillway Head Avallable (ft) 4.2

Type Spillway / D CEESTED WwE/R.

"C" Value - Spillway 7.65

Crest Length -~ Spillway (ft) /16 (T0TAL~ BoTH STAGES)

Spillway Peak Discharge (cfs) 2475

Auxiliary Spillway Crest Elev. \

Auxiliary Spill. Head Avail. (ft)

Type Auxiliary Spillway

"C" Value - Auxiliary Spill. (ft) N

Crest Length - Auxil. Spill. (ft) <

Auxiliary Spillway
Peak Discharge (cfs)
Combined Spillway Discharge (cfs)

Spillway Rating Curve: 3SEE PAGE p-/3
Q@ Auxiliary
Elevation Q Spillway (cfs) _Spillway (cfs) Combined (ecfs)

/279 ¢ 2 —

10794 39
__WPEv.o 226

w80.5 4¢/

198 L0 744 <
_[o82.0 /246 X N

/0B3.0 2284 X

/284.¢c 3241

[e85.0 204

[086.0 5443
OQUTLET WORKS RATING: Outlet 1 Outlet 2 Outlet 3
Invert of Outlet (N/a) (N/A ) IN/A)
Invert of Inlet
Type . ‘
Diameter (ft) = D :
Length (ft) = L
Area (sq. ft) = A |
N |
K Entrance :
K Exit
K Friction=29.1N2L/R”/3
Sum of K

(1/K) 0.5 = ¢

Maximum Head (ft) = HM
Q = CAV 2g(HM)(efs)

Q Combined (cfs)

o-12 (
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ELeV f// f/L X az @T
? /079.0 4 o o
10794 0.4 0 39 0 29
_— . Jobo.0 rs0 | o6 | _ /54 | 72 _ 226
—. .| vrBos .45 ) s N__ 283 _ | _. 178 . 46/
_ /o8l o 2.0 L& 436 3/2 748
. w820 2.0 26 Boo 446 /446
/0B3.0 4.0 26 /232 1082 2284
- J084.0 B0 46 | 1722 /519 3241
) /085,0 6.0 S6 | Zle3 | Zo¢l 4304 ;
1086.0 7.0 6.6 2852 Zé/! 5463
— Qe CLH'® 4, =lz= 58 fect |
N o h /153- T o "5
S Q= o5 (S8)H, "7 Is¢H T
e I - S - - -
o @y * 265(68)H, = /54HT i
ToP OF DAM__RATING ©
) #L Y
| Lo } fsszz | .
"ns 033 |
o 36 | 838 | - N t
175 /084.0 o i
270 Jotso |
460 /084.0 N
i
FROM PHASE I RePoEr FOR BUNNEW'S FoND DAM
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Data for Dam at Outlet of Subarea A-4 (See sketch on Sheet DN-4)

Name of Dam: FrReeTHY LOAM
STORAGE DATA:

Storage
Area million
Elevation (acres) _gals acre-ft Remarks
[0/ =ELEVO 0 0 0
*¥ /p35  =ELEVI 7 ___=Al 23 72 =SV Apemac poo-
rx o4O /4

**_ joS50 26

* ELEVO = ELEV1 - (3S1/41)
*%* Planimetered contour
lUSGS Quadrengle)

Reservoir Area at Normal Pool is_~/ percent of subarea
watershed.

BREACH DATA: Leso SEE sSHEET DP-/8

See Appendix B for sections and existing profile of the dam,

Soil Type from Visual Inspection: Jflecrperer ~(Eocc

Maximum Permigsible Velocity (Plate 28, EM 1110-2-1601) /AVA> fps
(from Q = CLH3/2 = v+A and depth = (2/3) x H) & A = Ledepth

HMAX = (4/9 V2/C2) = ft., C = Top of Dam El.=

HMAX + Top of Dam El. = = FAILEL (=& SHeET D-28)
(Above is elevation at which failure would start)

Dam Breach Data:

BRWID = S0 ft (width of bottom of breach)
Z = Y (side slopes of breach)
ELBM = (020 (bottom of breach elevatlom
WSEL = [O35 (normal pool elevation)
T FAIL= /8 mins = 2.2 hrs (time for breach to
develop)

A ESTIMATED TAILWATEL ELEYATION

o-/4

R — e
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Data for Dam at Outlet of Subarea A4-4

Name of Dam: FREETHY DOAM

SPILLWAY DATA: Existing Design
Conditions Conditions

Top of Dam Elevation /036, 7

Spillway Crest Elevation /035.0

Spillway Head Available (ft) /.7

Type Spillway LONCRETE WE/R

"C" Value - Spillway 3./

Crest Length - Spillway (ft) 46.4

Spillway Peak Discharge (cfs) 2,9 |

Auxiliary Spillway Crest Elev.

Auxiliary Spill. Head Avail. (ft)

Type Auxlliary Spillway

"C" Value - Auxiliary Spill. (ft) N

Crest Length - Auxil, Spill. (ft)
Auxiliary Spilllway

Peak Discharge (efs)
Combined Spillway Discharge (cfs) ]

Spillway Rating Curve: &X=<&eH L= 3,1 (b6 d)H" T = 143.8H"F
Q Auxlliary
Elevation Q Spillway (cfs) Spillway (cfs) Combined (cfs)

QUTLET WORKS RATING: Outlet 1 Outlet 2 Outlet 3
Invert of Outlet /016, 2. (N/A) (n/a)
Invert of Inlet Inknown
Type STEEL PIPE
Diameter (ft) =D 3o/
Length (ft) = L 2ot
Area (sq. ft) = A 4.9/
N 0.0/8
4 K Entrance /-0
 §! K Exit o5
g K Friction=29.152L/R4/3 538
Sum of K .85
' (1/k) 0.5 = ¢ o4
Maximumf}l_m_(f‘t) = HM /9.3
x Q = CAV 2g(HM) (cfs) 128
! Q Combined (cfs) N/A

D-/5
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suBJECT FELEETHY PAA

By

DATE SHEET NO OF
CHKD BY DATE JOB NO
i ) ) {
——— e e SUMMARY OF PERTINENT BESULTS e -
Multi- ratio Anaéqg’::
: R PMF _ ___WePME . 20T PMF
o fall (i) 2329 - -
Eunof# lin.) 2/.59 f0.80 432
Feak Infhbw (cfs) . .. 17444 . 8407 . __ 2794
. Feak Outflow (efs) . . (1437 _._ 8397 ___ 2987
Lepth of Orverfopping G4f4) . Zoqd . 7588 365
Dura tion of Overteppiag () 3526 . 29250 . 2075
Breach _and éhanqc/ E’ou.%/h’g‘ Ana//qs/s (20 T PAME) :
N Plen 2:
I e i N0 rfurs fure  Lifference
Flak Ouvtthow &fs) __ . __ . 2938 . 7299 . .. 43el
Steam Pepth af . e
Lomage center (£¢) 45 . 15 3.0
Fhan 3 e e -
Pk Outfbw (fs) . 2938 . 9071 6133
Zheam Lepih at . e e
. Pamoge Ceoter (FL) . 45 8857 4o
TThe ckoth of Fleoding could ke substantally
e gnecregsced by bridaes  apd ofher _channe) -
obstructions. Excessiye domoges may result from
debris washed downsheam 7Fom  Ffhe dam.,
S ) 5.39 T
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FREETHY DAM

APPENDIX F
GEOLOGY

Freethy Dam 1s located in Wayne County within the
Appalachian Plateau Physlographlie Province. The most
pronounced topographic feature in the area is Camelback
Mountaln, which 1s part of the Pocono Plateau Escarpment. The
escarpment has a well-defined, southwestward trend from
Camelback Mountain; but it is irregular between Camelback
Mountaln and Mt. Pocono, which lies to the north. Streams east
of the escarpment drain directly to the Delaware River, while
those to the west drain to the Lehigh River.

The Pocono Plateau Section llies to the west of the
escarpment. This area 1s relatively flat, wlth local rellef
seldom exceeding 100 feet. The topography has been greatly
influenced by continental glaclation. Many features were
created by deposition of glacial materials. The entire plateau
lacks well-developed dralnage.

East of the escarpment 1s the Glaclated Low Plateaus
Section of the province. This area 1s characterized by
preglaclal eroslonal topograhy with locally-thick glaclal
deposits. Local rellef 1s generally 100 to 300 feet.

Bedrock units of the sectlions described above are the
lithified sediments of offshore marine, marginal marine,
deltalc environments, and fluvial environments assoclated with
the Devonlan Period. These units include siltstones of the
Mahantango Formatlion, slltstones and shales of the Trimmers
Rock Formation, and seven mapped members of the Catskill
Formation. Thcse members 1lnclude sandstones, siltstones, and
shales of the Towamensing Member; sandstone, siltsone and shale
of the Walcksville Member; sandstones, siltstones and shale of
the Beaverdam Run Member; sandstone and shale in the Long Run
Member; sandstones and conglomerates in the Packerton Member;
sandstones and some conglomerates 1in the Poplar Gap Member; and
sandstones and conglomerates in the Duncannon Member.

Freethy Dam is underlain by the Catskill Formation. The
Catsklll Formation 1s predominantly red to brownish gray shales
and sandstone wlth 1nterbedded siltstones and conglomerates.
Sandstones present are thick-bedded, fine- to coarse-gralned
and exhibit very low primary poroslity due to a clay and silica
matrix. Effectlve porosity results from fractures and parting
planes.

e ——




The rocks are well-indurated and generally are not
susceptible to slope failure; however, the presence of
well-developed bedding and Jolint planes will result in some
rockfall from vertlical and high-angle cut slopes.

Bedrock 1s entirely overlain by glacial till of Late
Wisconsin Age. This till 1s an unsorted mixture of clay, silt,
sand, and gravel. It is moderately coheslve and 18 generally
derlved locally from the sandstones of the Catskill Formation.
Thickness of the till varies from 5 to 75 feet.
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